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Introduction
The United States has long been a country that promotes homeownership through the federal tax deduction for interest paid on mortgages, Federal Housing Administration loans, and the non-taxability of imputed rental income. Encouraging homeownership is often viewed as a public policy mechanism for improving households' economic stability and generating increased community investment. For example, homeowners can use the accumulated equity in their homes as collateral for loans (or lines of credit) to finance home improvements or other needed expenditures. Studies by Cooper (2013) , Hryshko, Luengo-Prado, and Sorensen (2010) , and Lovenheim (2011) , among others, consider the role of housing wealth as borrowing collateral. According to the Survey of Consumer Finances, housing wealth comprises over 70 percent of net worth for the median U.S. household.
1 Understanding how fluctuating house values impact consumer behavior has become an important topic for economists, especially given the housing boom and bust in the mid-2000s. This paper investigates whether local-area house price changes that occur just before most children usually make college enrollment decisions impact their future earnings. House price gains when children are teenagers increase homeowners' housing equity and their ability to invest in their children's human capital and/or to finance other expenditures. Children who start college following a run-up in house prices and whose parents are homeowners may have greater educational opportunities than homeowners' children who start college following a period of flat or falling housing prices, or than the children whose parents rent their home. Better educational opportunities typically translate into higher lifetime earnings. With additional parental financing available for college, students also potentially benefit by needing to work less to finance their post-secondary education and/or by being able to attend a better quality institution. Both outcomes should improve student achievement and result in potentially higher earnings for these students as adults.
We analyze whether house price fluctuations when children are 17 years-old impact their earnings as adults by using data from the Panel Study of Income Dynamics (PSID)-a dataset that provides detailed demographic and financial information on parents and their offspring over time. We also have access to restricted geographic identifiers that enable us to use the house price growth for the MSA in which households lived when their children were 17 years-old. We can therefore investigate the impact of 1 See, for example, Wolff (2010) .
1 what arguably are exogenous house price fluctuations for owners and renters during their children's teenage years on their children's future earnings by holding parental income and other relevant factors fixed.
To our knowledge, this paper is the first to examine the link between house price growth during individuals' teenage years and their earnings as adults, and how this link varies based on parents' homeownership status. Our results show that house price appreciation during children's teenage years has an effect on these children's future earnings conditional on parental resources and other demographic factors. House price growth is beneficial for the children of homeowners but not for the children of renters living in similar locations. In particular, when children are 17 years-old, a 1 percentage point increase in house prices results in roughly 0.9 percent higher average annual income for owners' children (later in life) and 1.5 percent lower average annual income for renters' children. These findings are robust to controlling for local economic conditions that might be correlated with house prices as well as with children's educational and economic opportunities. In our baseline specification, we measure house price growth as a two-year change from when children are age 15 to age 17. Using different measures of house price appreciation (one-year, four-year, or cumulative) yields similar resultshouse price growth when children are about 17 years-old matters for their future adult earnings. Examining the effect of house price growth at different ages confirms that homeowners' cumulative house price gains prior to their children entering college matter the most for their children's future earnings, while the earnings of children whose parents are renters were most most impacted by short-term house price changes around the time these children were 17 years-old.
We also show that house price growth when children are 17 years-old leads to higher college enrollment rates when they are 19 years-old, and results in increased attendance at higher-ranked post-secondary institutions for the children of homeowners, while housing appreciation at age 17 lowers the likelihood that renters' children are enrolled in college at age 19. All of these findings are consistent with the hypothesis that homeowning parents are able to invest more in their children's human capital when house prices rise. For renters' children, higher housing costs due to rising house prices likely reduce college enrollment because these parents have fewer resources to help finance their children's eduction.
The paper proceeds as follows. The next section discusses the existing literature on homeownership and various economic outcomes. Section 3 discusses our empirical approach and Section 4 describes the data. Section 5 presents our results. Section 6 2 discusses our results and provides some suggestions for future related work.
Existing Literature
Our paper relates to an extensive literature examining the impact of parents' homeownership status on children's outcomes. The most frequently cited studies include Green and White (1997) , Aaronson (2000) , Haurin, Parcel, and Haurin (2002) , and Harkness and Newman (2003) . Green and White (1997) analyze whether the children of homeowners are more likely to stay in school longer than the children of renters and also whether the female children of homeowners are less likely to give birth as teenagers compared to renters' daughters. The authors find that the children of homeowners end up with better outcomes both in terms of years of schooling and rates of teenage parenthood. This is especially true within the group of low-income parents. Similarly, Harkness and Newman (2003) find that homeownership has a positive impact on a number of childhood-related outcomes-including educational achievement, unwed births, and wage rates-especially for low-income families. Aaronson (2000) considers whether parental homeownership impacts children's educational attainment and finds that the residential stability associated with homeownership favorably affects education. Haurin, Parcel, and Haurin (2002) analyze the impact of homeownership on the cognitive and behavioral outcomes of children. They find that compared to the children of renters, the children of homeowners grow up in a more stimulative and emotionally supportive environment, which improves their cognitive ability and reduces behavioral problems.
Other relevant papers include Lien, Wu, and Lin (2008) who use census data from Taiwan to examine the link between one's home environment and educational attainment. They find that increases in living space, parental homeownership, and residential stability are positively related to children's educational achievement. Dietz and Haurin (2003) review the literature on the economic and social consequences of homeownership.
Our paper contributes to the literature on the relationship between homeownership and children's outcomes by analyzing the impact of house price fluctuations on children's future earnings-an outcome that likely works through the education channel. We also examine how the impact of house price appreciation differs for the children of homeowners versus renters. Even though parents who are renters do not have claim to any equity in their home, they may benefit or suffer based on the housing costs associated with fluctuating house prices. Local conditions associated with changing house prices, such as higher or lower property tax bases and revenues, may also impact renter parents and their children.
There is also a broad and related literature examining the factors that impact children's educational achievement. Two particularly relevant papers are Boehn and Schlottmann (1999) and Lovenheim (2011) . Boehn and Schlottmann (1999) examine the relationship between parents' homeownership status and children's educational attainment. They find that the children of homeowners, on average, are more likely to have completed higher levels of schooling compared to the children of renters. The authors, however, only consider the impact of parents' housing tenure choice on educational outcomes and not the role that house price fluctuations may play in decisions about post-secondary education. Lovenheim (2011) investigates how changing house prices during children's teenage years impact their college enrollment decisions. The motivation behind his research is similar to ours-rising house prices increase homeowners' equity and thus parents have an additional funding source they can tap to help pay for their children's college education. Lovenheim (2011) finds that after the year 2000, house price growth raised college attendance-especially among households with limited income. Lovenheim's research, however, does not consider the longer-term impact of house price growth on children's earnings as adults and his analysis focuses primarily on the most recent housing boom and bust. Moreover, he assumes that renters are a control group and are not affected by house price appreciation, while we show that this is not the case.
Other related research includes Dynarski (2003) , who examines the relationship between parents' financial liquidity and their children's college attendance. In particular, she exploits a 1992 rule change that exempted parents' home equity from being considered in calculations of a family's need for financial aid, which made many students newly eligible for federal college loan programs. She finds that these students are more likely to go to college, and they also shift toward attending four-year institutions. Brown, Scholz, and Seshadri (2012) also examine the college financial aid market and show both theoretically and empirically that parents underinvest in their children's education when there is uncertainty about whether their children will succeed in college. In addition, there are a number of recent papers that consider the relationship between parental income and children's achievement including Dahl and Lochner (2012) , Oreopoulos, Page, and Stevens (2008) , and Morris, Duncan, and Rodrigues (2011) . All these papers find that parental income plays an important role in determining children's educational achievements. This literature, however, does not consider the relationship between parental homeownership, house prices, and children's financial success as adults.
Empirical Approach
For many years college tuition costs have been a large financial burden for U.S. familiesat times these high costs have prevented parents from investing in their children's postsecondary education (see Section 4 for a discussion of tuition costs in our sample).
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Changing house prices around the time children are entering the traditional college years may therefore impact their earnings as adults. In particular, appreciating home values raise housing equity, which can increase homeowners' investment in their children's education, either simply because these parents feel wealthier or because they have more collateral against which they can borrow to finance college. Parents who are renters do not have any equity in their homes to borrow against, and may have less available income to invest in their children's education when house prices increase since rising home prices are positively correlated with rising rents (as shown in Appendix B). In addition, renters who are planning to purchase a home in the future face larger necessary downpayments when house prices rise, requiring more saving and leaving less current income available to finance their children's education and other expenses.
Our empirical approach considers the impact of changing house prices when children are 17 years-old on their future earnings as adults given their parent's income and housing tenure. We estimate the following baseline equation separately for owners and renters:
where y bl i is (log) earnings as an adult for child i, born in year b who lived in location l at age 17. Children's earnings as adults are measured as the average of their income in the 2005 and 2007 PSID waves; g 17 l is real house price growth in MSA l over the two years prior to the child turning 17; X 17 i is a matrix of parental controls when the child was 17 years-old including earnings, nonhousing wealth, home values, education, type of census tract they lived in, age and family size; u 17 l is the unemployment rate in location l when the child was 17 years-old in order to account for local economic conditions at the time most college decisions are made; υ b and υ l denote birth-year and location fixed effects (the state in the baseline specification or the MSA in alternative specifications).
Our coefficient of interest is β. As discussed, we expect the impact of house prices on children's earnings to be positive for the children of owners and negative for the children of renters as appreciating housing values increase home equity for owners but raise renters' housing costs at the expense of nonhousing expenditures like education.
4
We condition the analysis on parental resources (including income and wealth) based on the existing literature that examines the link between parents' earnings and children's earnings (see for example Solon, 1992; Zimmerman, 1992) . We also control for local unemployment rates to separate the effect of house price fluctuations on children's future earnings from the direct impact of local economic conditions around the time children are usually making decisions about attending college. In addition, our estimates of equation (1) incorporate dummy variables for children's birth years to control for age, since children's earnings are measured at different points in their life cycle. These birthyear controls also help to account for the fact that obtaining home-equity-based credit may have become easier over our sample period-an issue we discuss further in the next section. We also include state fixed effects in our estimates because residents of states with good-quality and relatively low cost public higher education might face different education-related decisions (financial or otherwise) than residents of other states. The identification of β comes from variation in house price growth (relative to the average house price growth for a given cohort) across MSAs and over time within a state.
We cluster the standard errors of the estimates at the "MSA at 17" level, meaning the MSA in which children live when they are 17 years-old. This approach accounts for the fact that the estimation errors may be correlated within MSAs over time. Clustering the standard errors at alternative levels (MSA × year at 17, state at 17, or family) does not alter our conclusions. More details about the data, including how we identify parent-child pairs, are discussed in both the next section and Appendix A.
Identification and Selection
Our identification strategy relies on MSA-level house price variation being exogenous to parents' human capital investments in their children and these children's earnings in their adult lives. A potential concern is that financially capable parents who plan to invest more in their children's human capital move and buy a home in a given MSA to take advantage of anticipated house price growth and improve future borrowing capacity for their children's education. This argument relies on believing that homeowners or households that wish to become homeowners are able to anticipate future movements in house prices. Our sample does not, however, include the early 2000s housing boom when some U.S. households may have indeed moved to areas where they thought house prices would continue to increase for a period of time. In addition, the average homeowner in our sample has lived for more than nine years in his/her existing home by the time his/her child is 17 years-old. It is unlikely that households moved to an area and purchased a home at least nine years ahead of their children going to college because they expected house prices to increase over that period.
Arguably, parents who are renters could also move in anticipation of house price changes even if they cannot afford to purchase a home. For example, these households could move and rent in an area where they anticipate house prices might increase and help improve the quality of the local schools through higher property tax revenues. These parents might face higher housing costs but also obtain better schooling for their childrenperhaps offsetting some of the negative effect of higher housing costs on their children's future earnings. Yet finding a strong and negative coefficient for β for renters' children would argue against this scenario. In addition, we show that our results for homeowners and renters are robust to removing the predictable component of house price growth. This argues that it is the unpredictable component of house prices which drives our observed estimates of β and not households' location decisions.
Another potential concern is that an unobserved "third-factor" could cause the correlation between house price growth and future earnings. For example, the variation in house price appreciation across MSAs could simply proxy for long-term differences in economic growth. Under this scenario, individuals who spent their childhood years in MSAs with strong house price growth and stayed there (or moved back after college) earn more than individuals who grew up in MSAs that had weaker house price growth. In other words, if house prices are rising in economically dynamic places, we could see adults in those locations earning higher wages because of, for example, more abundant job opportunities.
With a sufficiently large sample and enough variation across both MSAs and the years in which children turn 17, we could address this issue by including location-year (MSA and year-at-17) fixed-effects in regressions that utilize self-reported house price growth or more geographically disaggregated house price growth to exploit within-MSA house price appreciation in a given year. The relatively small size of the PSID does not allow us to conduct such an exercise, but we employ some alternative approaches to address this concern. In particular, our results are robust to using relative income as the dependent variable (children's income less MSA per-capita income) rather than the absolute level of individuals' income. If everyone is better (worse) off living in a given location regardless of whether their parents were an owner or a renter, then house price growth should not impact children's relative income as adults. Including place-based economic conditions at the time earnings are measured does not alter our conclusions. We also report results that include MSA fixed effects (for the location where children lived when 17 years-old) instead of state fixed effects to control for more localized, pre-college, location-specific economic conditions.
Higher house price growth at the MSA-level could also be indicative of better quality (more in-demand) primary and secondary public school systems, which in turn could explain children's higher earnings later in the life cycle. We show, however, that our results are robust to including controls to account for this possibility, such as median home values at the census-tract level that proxy for the value of the local property tax base. Since a given percentage change in housing prices may impact households differently depending on the value of the home they own or rent, we also consider specifications that account for the values of the parents' particular home or local house values and discuss the results in detail in Section 5.
Finally, in our regressions we split the sample to examine the effect of house price growth on the earnings of renters' children versus owners' children, while allowing all the parameters in equation (1) to vary freely based on housing tenure choice.
5 A potential concern is that parents' housing tenure choice may be related to their children's earnings. However, we are not trying to predict the effect of parental homeownership on children's earnings, but rather are interested in the effect of arguably exogenous house price fluctuations on children's earnings. Nevertheless, we control for a broad range of family characteristics (parental income, wealth, and education) that might distinguish owners and renters. We also account for possible heterogeneity within the group of owners and renters based on factors besides the parents' financial resources. In particular, we include dummy variables for whether a parent is a renter in an owner-dominated census tract, or an owner in a renter-dominated census tract. These owner/renters could systematically differ from their peers who live in areas dominated by households with similar housing tenure status; for example, in terms of educational preferences for their children. That is, individuals who rent in owner-dominated census tracts rather than in areas with many other renters may value certain amenities more than other households, and perhaps may even be willing to pay more to live in such areas and reap the perceived benefits like better school systems. A remaining issue is that perhaps parents who become homeowners are better at predicting future house price changes. This claim is difficult to test directly, but we do control for selection into homeownership by using a two-step Heckman selection correction approach. Our results are unchanged, and the relevant estimates are discussed in detail in Appendix C.
Data and Estimation Sample
We use data from the PSID, which started interviewing about 4, 800 households in 1968. Sixty percent of the initial households belong to a cross-national sample from the 48 contiguous states, while the other portion is a national sample of low-income families from the Survey of Economic Opportunity. The PSID conducts annual interviews (biennial since 1997), thereby creating a panel dataset with extensive socioeconomic information. The dataset is particularly useful for this study because the PSID follows the original parent households and the households established by their offspring.
To construct our matched sample of parents and children, we proceed as follows. Our sample period runs from 1979 to 1999, prior to the Great Recession in 2007, and we include those individuals aged 25-65 years who are heads of households-we refer to these individuals as children although they are adults when we collect their income information. Using the relevant PSID identifiers, we link a child to his/her father, and if this is not possible to his/her mother, then compile data on family or parental variables around the time their children are 17 years-old, assuming they still live at home. Geocode match files allow us to identify the MSA children live in when they turn 17, then we collect house price data from the Federal Housing Finance Agency (FHFA). Since house price data coverage begins in the late 1970s, our final estimation sample contains 892 "child" respondents who had their seventeenth birthday between 1979 and 1999 and who are 25-45 years old in 2007. These respondents live in 134 different MSAs. In addition, there is substantial variation in house price growth in our sample: the two-year mean real growth is 3 percent, with a 10 percentage point standard deviation. Appendix A contains detailed information about our matching and sample selection process, as well as summary statistics for our 892 matches.
We measure the dependent variable in equation (1) as the log of real family income, which is the sum of the head of household's and his/her spouse's (if any) taxable income (earnings, asset income, net profit, and business income), transfer income, social security income, plus taxable income, transfer income, and social security income from other family members. We average the family income reported for the 2005 and 2007 survey years.
6 Parents' family income is defined analogously but is averaged over a five-year period centered around the year their child turns 17 to better capture the parents' permanent income. Parents' home values (where applicable) are measured as the average value over the same five-year window, while parents' nonhousing wealth (wealth excluding home equity) is measured using the wealth observation closest to, and if possible before, the year their child turns 17.
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In addition, unemployment data come from the Bureau of Labor Statistics, and local area homeownership rates and house value information come from the U.S. decennial census. We use the decennial census data to classify and control for parents who are "atypical" homeowners or renters. In particular, a parent is an atypical owner if he/she owns a house in a renter-dominated census tract, and is an atypical renter if he/she rents a house in an owner-dominated census tract. This information along with local area house values allow us to better distinguish the effect of homeownership on children's future earnings versus-for example, the quality of local elementary and secondary school education systems that are often tied to home values and local economic conditions.
Further information on all these data, including how they are constructed, can be found in Appendix A.
Credit Availability During Our Sample Period
Our 1979-1999 sample period covers a time of substantial home equity borrowing despite its ending prior to the housing boom of the early 2000s. The use of home eq-uity borrowing to finance household expenditures received much press (and use) during the early 2000s, but such borrowing has been prominent since the elimination of Regulation Q in the early 1980s, and the ensuing liberalization of the credit markets.
8 In particular, the 1986 Tax Reform Act eliminated the interest deduction for noncollateralized (credit card) borrowing, while making the interest paid on primary mortgages and up to $100,000 of home-equity borrowing tax deductible. These policy changes made home-equity borrowing a more attractive form of financing. In addition, banks began promoting homeowners' ability to borrow against their housing equity in the early 1980s and the amount of home equity debt outstanding jumped from $1 billion in 1982 to $100 billion in 1988. 9 In the early 1990s, home equity debt outstanding was roughly 4 percent of GDP. Even though this amount of debt relative to GDP was well below its peak ratio of 8 percent during the 2000s, it suggests that households borrowed a substantial amount of money against their homes well before the recent housing boom.
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In addition, every wave of the PSID collects data on household mortgage debtboth first and second mortgages-which enable us to check whether homeowners took advantage of available credit and accessed their housing equity to potentially invest in their children's education. We identify home equity borrowers as those parents who increase their mortgage debt around the time their children are 17 years-old, conditional on them not moving.
11 In particular, we focus on parents who extracted equity during the time their children were between 17-21, 15-19, or 19-21 years of age, after not having extracted equity for at least the three years prior to the time their children were in these age groups. We find that regardless of the age range considered, roughly 65 percent of parents who extracted equity around the time their children were college-age, had children enrolled in college when they were 19.
8 Regulation Q limited the interest rates banks were able to pay on deposits and forbade them from paying interest on checking account balances. See Gerardi, Rosen, and Willen (2010) for a further discussion of Regulation Q and its effect on limiting household credit. It is unfortunate that due to data availability constraints, we cannot test the impact of this policy change on parents' use of home equity borrowing for investing in their children's education. 10 GDP data come from the Bureau of Economic Analysis, while home equity debt data come from the Federal Reserve's Flow of Funds Accounts.
11 Homeowners that move may increase their mortgage debt simply by purchasing a more expensive home and/or through a smaller downpayment on an equally valued new property.
Tuition Costs Over Our Sample Period
Even though tuition costs have risen dramatically over time-especially in recent years-the tuition costs faced by parents wanting to invest in their children's postsecondary education in our sample period were not trivial. In particular, we merged state-by-year (in-state) average tuition data with our sample for the state children lived in when they were 17 years-old and compared the tuition costs with our baseline measure of parents' income (the five-year average around the year their children turn 17).
12 In our sample, the median tuition costs relative to parents' income when children turn 17 are roughly 0.08 (8 percent of permanent income). However, tuition relative to parental income nearly doubles at the 75th percentile of the distribution, is 0.32 at the 90th percentile, and is 0.53 at the 95th percentile. These data suggest that college tuition costs are a burden for a nontrivial portion of the parents in our sample. Keep in mind as well that these costs are based on in-state tuition rates that exclude room and board, so these estimates do not reflect the full cost of a post-secondary education. Parents wishing to send their children to potentially better out-of-state schools or private in-state schools, likely face even higher tuition costs. Table 1 , columns (1)-(3) report our baseline results. Standard errors, clustered by the respondent's MSA at age 17, are shown in parentheses. Focusing on column (1), where owners and renters are pooled together, we observe that greater parental resources (income, nonhousing wealth, home values, and parents' own college education) when their children are 17 years-old are associated with higher income for these children when adults in [2005] [2006] [2007] . For example, the estimated elasticity of children's income with respect to their parents' income is 0.29, and having a college-educated parent increases children's earnings by 15 percent. Parents' housing wealth also appears to have a larger earnings effect than nonhousing wealth, as it typically represents a larger fraction of wealth for many households. Additional control variables, such as the unemployment rate at age 17 and whether parents are renters in an owner-dominated tract or owners in a renter-dominated tract, try to capture childhood influences on offspring that go beyond parental income, education, and wealth. These variables control for the quality and economic well-being of the local area where parents live when their children are 17 years-old. Indeed, existing research suggests that parental values and/or types and especially the area in which a child grows up have an impact on his/her future outcomes (see for example Ludwig et al., 2013; Kling, Liebman, and Katz, 2007) The idea behind controlling for the type of area in which parents lived when their child was 17 years-old is that nonwealthy parents who particularly care about their children's education might choose to rent and live in an area with a good school system over owning a home in a more affordable area that has less reputable schools. These parents might be systematically different in terms of their personal values or how they raise their children compared to other renters. Similarly, parents who own homes in renter-dominated census tracts might have different preferences and values than other homeowners. We find that the children of renters who grow up in owner-dominated census tracts have consistently higher earnings than the children of renters who do not grow up in such census tracts. Similarly, the children of owners who live in renter-dominated tracts tend to have lower earnings than other owners' children. In addition, worse local economic conditions when children are 17 years-old lead to lower future income: a 1 percentage point increase in the unemployment rate when children are 17 years-old results in roughly 3 percent lower annual income for them as adults.
Results
Turning to our key explanatory variable, two-year real house price appreciation (not annualized, measured in percent) in the MSA where the children lived at age 17 has a positive but not precisely estimated impact on future earnings. Since we expect a potentially differential effect for owners and renters, we split our sample accordingly in columns (2) and (3). We find that house price growth at age 17 decreases adult income for renters' children and increases adult income for owners' children. According to our estimates, a 10 percentage point increase in housing prices results in 14.6 percent lower annual income for renters' children and 8.8 percent higher annual income for owners' children.
13 This translates to roughly $4,985 of additional annual earnings for owners' children and $5,487 less annual income for renters' children based on the median earnings for the two groups. 14 These findings are consistent with the idea that the children of homeowners benefit from their parents' higher housing wealth and borrowing collateral, while renters' children are potentially hurt by the higher housing costs (rents) most often associated with housing appreciation. The impact of the variation in house price growth across geographic areas and over time on children's earnings as adults is also economically meaningful. For example, other things equal, the child of a homeowner at the 75th percentile of the house price growth distribution (growth around 6.5 percent) is predicted to have about 8.1 percent higher income as an adult than the child of a homeowner at the 25th percentile of the house price growth distribution (growth around -2.7 percent). For renters, who face a similar house price distribution, a child at bottom of the house price growth distribution (25th percentile) would have about 12.9 percent higher income than a child at the 75th percentile.
It is possible to provide economic context for our results within the vast literature on the returns to education. Recent work by Abel and Deitz (2014) shows that, on average, the earnings return to a four-year college degree is about 15 percent while the return to a two-year associate's degree is between 13 percent and 15 percent.
15 A 10 percentage point increase in home prices, therefore, leads to an earnings increase for the children of homeowners that is about half the average return to a college degree. Also, in a simple regression of log family income on years of education in our PSID sample (with the same controls as in Table 1 columns (8) and (9), but excluding house price growth) we estimate that one additional year of education is associated with 6 percent higher annual income.
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Given this simple return-to-education effect, the 3 percent average housing appreciation for homeowners in our sample leads to an annual income increase of 2.6 percent, which is equivalent to the return on about five months of additional education.
It is important to recognize that our estimated impact of housing appreciation on future earnings for children captures an average house price appreciation effect on children's earnings as adults. This average effect encompasses the house price growth outcomes of three different types of children: those who were unaffected by the house price changes, those whose college attendance decision (and future earnings) were affected, and those whose college attendance decision was unaffected but whose college quality was affected. In addition, our story is not just about an individual's ability to complete college, but rather about his/her ability to attend college and/or be able to afford to attend a better (more expensive) or worse school. Conditional on completing college, someone whose owner-parents experienced favorable house price growth may also be better off because that student did not have to work as much while in school to fund his/her education. This reasoning applies to renters' children as well-they experience a negative earnings effect when house prices rise because, for instance, increased housing costs lead them to attend a lower quality, less expensive school or perhaps not be able to afford college at all.
A potential concern with our differential earnings effects between owners' children and renters' children is that we are simply picking up the fact that compared to owners, renters live in less desirable MSAs based on house prices and/or other economic conditions. The summary statistics in Table 2 show, however, that there are no substantial differences in MSA-level house prices, income growth, or unemployment rates between the sample of owners and renters.
17 In addition, house prices and rents are strongly and positively correlated at the metropolitan level, and homeowners' self-reported house price growth is also positively correlated with rent increases reported by renters living in the same MSA in the PSID (see Figure B .1 and the discussion in Appendix B for further details). These findings support our claim that renters are likely hurt by rising housing costs when home prices appreciate (and vice versa). Renters planning to purchase a home in the future may also be impacted by rising house prices, as this means they need to save more for a downpayment. Indeed, 43.5 percent of (parent) renters in our sample move to owner-occupied properties in subsequent years and half of them do so within five years of their children turning 17 years-old. Arguably, a potential explanation for the correlation between house price growth at age 17 and children's adult income is that differences in house price appreciation signal long-term differences in economic growth across MSAs. To address this concern, we report results from three different specifications. First, in columns (4) and (5) of Table 1 , we measure children's income relative to the per-capita income in the MSA in which they live at the time their earnings are recorded. The results are very similar to our initial findings: house price appreciation when children are 17 years-old leads to higher (relative) income for them as adults if their parents were homeowners, and lower relative income if their parents were renters. Thus, it does not appear that earnings as adults are higher (lower) simply because economic growth flourishes in some MSAs and falls behind in others.
To account for potential economic growth differences based on where children lived at age 17, we also consider a specification that includes MSA (at age 17) fixed effects. The results are shown in Table 1 columns (6) and (7). Identification for these estimates comes from house price growth variation over time within an MSA. The results are qualitatively and quantitatively similar to the previous columns but the estimates have less precision (p-values of 0.101 and 0.15 for owners and renters, respectively) given the more limited variation for identification purposes in our small sample. Finally, in columns (8) and (9), we explicitly add controls for economic conditions (unemployment rates and income growth) at the MSA-level in 2006, when children's income is measured.
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We also include census-tract level median house values around the time children are 17 years-old to proxy for the local property tax base and the quality of local primary and secondary education systems. Indeed, property taxes are the primary source of funding for many U.S. school systems at the local level, and better local schools are often associated with higher incomes in adulthood. The estimated house price growth effect for both homeowners and renters is of similar magnitude to previous estimates after including these additional variables.
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Finally, in columns (10) and (11), we report estimates that use labor income instead of family income as the dependent variable.
20 If the effect of house price growth on children's earnings as adults operates through human capital accumulation, then we should obtain similar results using an income measure that is more closely tied to labor productivity, such as labor earnings. The estimated earnings effects using labor income are indeed of similar magnitude to our baseline findings for both owners and renters, but are a bit less precise, likely because we lose about 30 observations for children with no labor income. One could argue that using labor income as our outcome variable is a more direct approach to estimating the impact of house price growth during children's teenage years on their future earnings, since total family income likely also depends on 18 Recall that reported income in the 2007 PSID wave covers 2006. 19 The estimated atypical owner/renter coefficients become smaller and statistically insignificant after including census-tract level median house values in the regressions, suggesting that indeed the atypical owner/renter variables may, at least in part, be picking up the effect of elementary or secondary school quality.
20 Labor income in the regressions is defined as the sum of wages for the head of the household and his/her spouse (if any) plus any unemployment benefits.
one's family structure and nonlabor earnings. However, we believe that the advantages of higher education go beyond one's own wages, including being able to find a full-time job, assortative matching, financial literacy, and so on-factors that are all better captured by total family income. Going forward we will continue to use total family income as our dependent variable, and all specifications will include the full set of controls in columns (8) to (11) Table 3 considers alternative timing for measuring house price growth during children's high school years. To facilitate comparisons, the different measures are normalized before running the regressions-the mean and standard deviation of each measure is reported in the last two rows of the table. Recall that our baseline housing appreciation measure is two-year house price growth in the year that the child turns 17. As alternatives, we consider one-year house price growth, four-year house price growth, and cumulative housing appreciation during the period the parents have lived in their current home.
Alternative Measures of House Price Growth
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Housing appreciation over a longer period might arguably be a better indicator of parents' total home equity available for use as borrowing collateral, at least for parents who have not yet tapped into their housing equity. Our findings indicate that the effect of housing appreciation on homeowners' children's earnings is similar regardless of the timing of the house price measure considered, although the estimated effect is less precise for one-year housing appreciation (p-value of 0.13). Overall, the results continue to show that house price growth during a child's teenage years has a positive impact on adult earnings for the children of homeowners. In contrast, short-term local area housing appreciation matters more for renters' children than does long-term appreciation, as the house price effect on earnings goes down and becomes noisier when moving from the oneyear measure to the cumulative measure. This finding might reflect the fact that most renters have been at their current residence for a shorter period of time than homeowners (mean and median tenure for owners is 9.3 and 9 years, respectively, while it is 3.3 years and 1 year for renters).
The remainder of Table 3 reports the results from specifications that focus on the unpredicted component of two-year house price growth in order to check that our findings are not driven by parents who move to areas where they anticipate that house prices will increase-either homeowners wishing to build their housing equity or renters anticipating an improvement in the quality of the local schools. To isolate the unpredicted component of house price growth, we estimate different specifications for house prices as follows. For column (5), we first run the regression:
where ln hpi it is the log of the house price index in MSA i in year t, γ i is an MSA fixed effect, and v t is a time fixed effect. For column (6), we fit the regression:
where ghpi it is the growth rate of house prices in MSA i in year t. For column (7), we add MSA income growth to the above specification (the number of observations is lower because MSA income data are not available for all MSAs in our sample for the time period considered and we did not impute missing values). We calculate the unpredicted component of two-year house price growth as u it + u i,t−1 given each specification.
Overall, our baseline findings for both renters and owners are robust to using the unpredicted component of house price growth rather than overall housing appreciation. This suggests that our results are not driven by parents moving to an area in anticipation of future house price increases. Table 4 shows estimates of our baseline equation when we measure house price growth at ages other than when the child turns 17 years-old: two-year house price growth when children turn 13 years-old and when they turn 21 years-old (one at a time and together). When a child is 13 years-old, house price growth is more likely to impact local education through increased property tax revenue than by directly affecting a child's ability to go to college. By age 21, most children are well into if not nearing the end of their postsecondary education, and further changes in their parents' housing equity should have much less of an impact on their educational opportunities and achievements. For ease of viewing the results we only show the estimates for our coefficients of interest.
House Price Growth at Different Ages
In Table 4 , columns (1) and (5) repeat our baseline estimates for owners and renters, respectively, but restrict the sample to be compatible with the sample for house price growth at other ages. Relative to the results in Table 1 , we lose observations because MSA-level house price indices are not available in earlier years. As a result, our estimates of house price growth at age 17 are less precise, particularly for renters (p-value 0.09).
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House price growth at age 13, shown in columns (2) and (6), has a positive impact on the adult earnings of both renters' children and owners' children, although the coefficient is not precisely estimated for renters (p-value 0.15). This result is consistent with the idea that house price growth when children are younger is most likely to impact all children's earnings as adults through quality improvements in the local education system, given enhanced community wealth and property tax revenues. House price growth at age 21 also has a positive coefficient for both owners and renters but the coefficients are not statistically different from zero (columns (3) and (7), with p-values about 0.54 for both owners and renters).
In column (4) we consider the three measures of house price growth together for owners. Both house price growth at age 17 and house price growth at age 13 are significant at conventional levels and we cannot reject the null hypothesis that the coefficients for the three measures (at different ages) are the same. The magnitude of the estimated effects suggests that house price growth prior to age 17 is what matters the most for the future earnings of homeowners' children-a finding that makes sense given that equity in one's home tends to build over time. This result is also consistent with our previous estimates in Table 3 , which showed that house price growth over longer time periods prior to a child's 17th year is what impacts future earnings the most. In addition, the strength of the house price growth effect at age 13 does not necessarily invalidate our claim that house price growth around age 17 matters for children's earnings as adults-since we cannot rule out housing appreciation at that time impacting overall school quality in a given area. Indeed, the fact that the children of renters also benefit from house price growth at age 13 is consistent with house price appreciation potentially impacting local school quality.
When we combine all three house price growth measures for renters (column 8), the coefficient estimates lack precision (the p-values are 0.16, 0.17, and 0.57 for house price growth at ages 13, 17, and 21, respectively). However, we can reject the null hypothesis that the (negative) effect of house price growth at age 17 is the same as the (nonnegative) effects at the other ages (p-value of 0.09)-a finding that suggests the future earnings of renters' children are differentially impacted by house price growth around age 17. This result is also consistent with our previous finding that the house price growth occurring closest to age 17 matters the most for the future earnings of renters' children. We reach similar conclusions when we pool owners and renters together and allow the house price growth coefficients to differ by housing tenure but restrict all other coefficients to be the same (column 9).
One might be concerned that the negative coefficient for house price growth at age 17 for renters is not statistically significant at the conventional levels shown in columns (8) and (9). We believe that this lack of precision, however, is due to a power issue related to the smaller sample size compared to our baseline estimates rather than indicative of the effect being spurious. First, house price appreciation lowers the likelihood that renter's children enroll in college, as discussed in the next section. Second, the coefficient for house price growth at age 17 is significant at conventional levels in alternative specifications such as the one shown in column (10) where we use an individual's relative income as the dependant variable (p-value is 0.07).
House Prices and Children's Post-Secondary Educational Outcomes
We have argued that house price growth around the time children are 17 years-old impacts their earnings as adults because it affects, among other things, their financial access to post-secondary education-a claim that we can test using available education data in the PSID. In particular, if house price changes positively (negatively) affect parents' available resources to invest in their children's human capital, then there should be an increase (decrease) in the number of college attendees and graduates. Moreover, children whose parents experience a positive financial resource shock may be able to attend more selective colleges-with potentially higher tuition-and earning a degree from these institutions could command a wage premium in the labor market.
In Table 5 , Columns (1) and (2) examine how changes in house prices around the time children are 17 may impact whether they enroll in college by age 19-an approach similar to that in Lovenheim (2011) . We consider someone to have enrolled in college by age 19 if he/she reports having 12 or more years of education by that age and says that he/she is a student. The number of observations is lower than in our previous regressions because the PSID does not record one's completed level of education in every year. House price increases have a positive and precisely estimated impact on college enrollment for the children of homeowners and a negative but insignificant effect on college enrollment for the children of renters. This finding is consistent with rising house prices increasing homeowners' ability on the margin to finance their children's college attendance. In contrast, rising house prices represent higher costs for renters who may want to purchase a home in the future or face rising rental costs; either way they may have less resources to devote to their children's post-secondary education.
Columns (3) and (4) consider the link between house price changes and college completion, rather than enrollment. In this case, the house price effects are positive but small and very imprecisely estimated for both owners and renters. These results are not necessarily surprising since changing house prices likely have a more immediate impact on college enrollment decisions when one is a teenager, but less of an effect on children's decisions to attend college later in life. That is, fluctuating house prices around age 17 likely have less effect on the completion rates of individuals who delay starting college until well past the end of high school than they do on individuals choosing to enroll in college by age 19.
We also consider whether house price appreciation impacts the rank of the college children attend; these results are shown in columns (5) and (6). The idea is that some children may go to college or complete college regardless of house price changes, but their parents may be able to send them to a better school-a more expensive school or one with less financial aid options-if their housing equity increases. The rank information makes use of recently released data by the PSID on the post-secondary school attended (if any) by the household head (and spouse). We discuss these data and how we construct our measure of school quality based on colleges' SAT score data in detail in Appendix A.
The dependent variable equals one if the individual attends a college or university in the top quartile of the school rank distribution, and is zero otherwise. Note that the sample size is small since we only have post-secondary school rank data if an individual has at least some college education. The results suggest that house price appreciation leads to an increased likelihood that owners' children attend a college ranked in the top quartile.
Taken together, the educational attainment results for owners' children are consistent with our claim that rising house prices allow parents to invest more in their children's human capital. The results for renters are less precisely estimated, but we document a negative relationship between housing appreciation and college enrollment rates for renters' children-a finding that is consistent with the idea that higher housing costs reduce renters' ability to invest in their children's education. Lovenheim (2011) argues that households' (dollar) amount of home equity is what matters for parent's ability to invest in their children's post-secondary education. Other things equal, a given percentage gain in house prices leads to greater dollar wealth gains for parents living in more expensive homes. In a similar vein, we explore if dollar gains in house values, rather than house price growth, affect children's earnings as adults by estimating the following equation: is calculated differently for owners and renters (as explained below), but the idea of this specification is to translate house price growth into potential dollar gains or losses in house values due to exogenous house price changes. We follow this approach rather than an instrumental variable (IV) technique because IV cannot be used for renters, who have zero home equity by definition but can still be affected by changes in home values.
Incorporating Differences in House Values
For homeowning parents, H 15 i equals their self-reported home values when their child was 15. The interpretation is that ∆H 17 i reflects potential home equity gains from housing appreciation, abstracting from refinancing decisions and mortgage principal payments. For renters, we use two different approaches to calculate initial home values. First, we match renters' children with the median home value in the census tract when they were 15 years-old, H 15 i , based on where the child and parents lived when the child was 17 yearsold. Second, we assume annual rental payments represent on average 5 percent of home values and calculate H 15 i as parents' real annual rent payment when their children are 15 years-old divided by 0.05. This second approach yields less observations because rental payment data are not available for all respondents. ∆H 17 i for renters can be interpreted as an exogenous increase in housing costs (rents or future purchase prices).
To reiterate, we have already established that housing appreciation lowers (increases) the adult income of renters' (owners') children, but would like to determine if house price levels play a role. The idea is that the same percentage change in house prices might represent very different total dollar amounts in terms of home equity or rental costs (or downpayment amounts if renters wish to purchase a home in the future), when existing housing costs differ across households. We explore the effect of changing house values on income and educational outcomes and summarize the results in Table 6 .
As shown in column (1), higher home values are associated with higher earnings for owners' children-similar to what Lovenheim (2011) finds. An additional $10,000 of home equity-arguably due to exogenous house price changes-increases children's annual income as adults by about 3.6 percent. For renters' children we find that an increase of $10,000 in median home values in their census tract leads to 6.7 percent lower actual annual income, as shown in column (2), but the estimate is imprecise (pvalue 0.24). When measuring home value changes using the approach that relies on rental payment information, shown in column (3), the coefficient has nearly the same magnitude as in column (2), but is quite precisely estimated. Overall, these findings show that our baseline conclusions hold even if we account for differences in the amount of housing equity across homeowners, and relative house values across MSAs when renters' children are 17 years-old.
In terms of educational outcomes, our results accounting for house values are also similar to those in Table 5 , where we use house price growth as our main regressor. In particular, there is a link between home value changes and college enrollment at age 19-including a small but positive effect for homeowners' children, and a precisely estimated, negative effect for renters' children-and no precise relationship between house value fluctuations and college completion. Higher home values also result in an increased likelihood that homeowners' children attend a top-ranked post-secondary institution.
Conclusion
Overall, our results indicate a link between housing appreciation when children are teenagers and their future earnings as adults, and that this effect differs for owners and renters. When housing appreciates around the time children are 17 years-old, the adult earnings of owners' children rise, while the adult earnings of renters' children fall. This finding is robust to using house price growth or home value changes and appears to flow through children's access to post-secondary education and their parents' ability to invest in their human capital. Lovenheim (2011) identifies the link between house prices and college enrollment for homeowners. We go a step further and look at the impact of house price growth on children's future earnings while documenting the differential effects for owners and renters.
Note as well that we observe our house price effects through 1999. In comparison, Lovenheim (2011) observes his effects of housing appreciation on college enrollment primarily between 2001 and 2005 and not earlier-a choice he attributes to the great liberalization of household credit conditions in the early 2000s. However, households had increased access to credit and more incentives to borrow against their housing wealth starting in the mid-to-late 1980s. It is possible as well that in the 2000s appreciating house values mattered more for children enrolling in college who otherwise might not have been able to attend, while house price growth in earlier years provided students who would have enrolled in college anyway with access to better educational opportunities. Our finding that housing appreciation increases the likelihood that homeowners' children attend a higher ranked post-secondary institution is broadly consistent with this conjecture.
In addition, our results could, in principle, be even stronger if we include the early 2000s housing boom (also a period of rising tuition costs) in our estimates. That is, rising tuition costs likely increased the financial need of children wishing to attend collegea need that was potentially met, at least in part, by rising house prices and increased housing equity to use as collateral. To the extent that this occurred, our results would suggest a particularly important college attendance and earnings effect for the recent cohort of young adults. Given our desire to look at children's earnings as adults, however, there are not enough years of post-housing boom data yet to examine the actual impact of house price growth in the early 2000s on children's future earnings.
As Lovenheim (2011) points out, a remaining question is whether the relationship between house prices and college enrollment and/or future earnings is due to a direct wealth effect or the relaxation of household borrowing constraints. That is, do parents consume more education (for their children) simply because they feel wealthier or is the increased education consumption the result of parents' greater access to credit and/or cheaper financing? The fact that we find that a majority of homeowners increase their housing-related borrowing for the first time in the years around when their children are college-aged suggests this phenomenon perhaps tells a credit constraint story. Of course, homeowners may not be constrained in the strict sense that they cannot borrow absent house price increases, but given the size of college tuition payments they may choose to borrow against their homes-at least in the short run-because of the convenience and relatively low cost of such financing. In addition, it is unclear that housing appreciation should make parents feel wealthier because they are not necessarily better off when house prices rise since the implicit cost of the housing services they consume also rises.
Given our findings, some potential additional avenues for future research include exploring whether house price appreciation impacts children's labor supply while at college if their parents can finance more of their education. Similarly, it would be worth investigating whether post-secondary education financing choices impact children's job choice and other post-college outcomes. That is, do young adults with substantial college debt search for and take higher paying jobs, all else equal, in order to repay their loans? Overall, this paper contributed to the literature on homeownership and children's outcomes and the educational achievement literature, but there is certainly interesting work to be done when additional data become available. Notes: The estimates follow the baseline specification in columns (8) and (9) of Table 1 except that house price growth is calculated differently in each column. For easier comparison, the different house price growth measures are normalized. Column (1) uses one-year house price growth in the MSA where the respondent lived the year he/she turned 17. Column (2) is our baseline, two-year house price growth measure, and column (3) incorporates four-year house price growth. Column (4) uses cumulative house price growth which is based on the number of years each parent has been at his/her current address as of the year his/her child turns 17.
Columns (5)- (7) capture the unpredicted component of two-year house price growth. For column (5), we run the regression ln hpi it = β 1 + β 2 ln hpi i,t−1 + γ i + v t + u it , where ln hpi it is the log of the house price index in MSA i in year t, γ i is an MSA fixed effect and v t is a time fixed effect. For column (6), we fit the regression ghpi it = β 1 + β 2 ghpi i,t−1 + γ i + u it , where ghpi it is the growth rate of house prices in MSA i in year t. For column (7), we fit the regression ghpi it = β 1 + β 2 ghpi i,t−1 + gy i,t−1 + γ i + u it , where ghpi it is the growth rate of house prices in MSA i in year t and gy i,t−1 is lagged income growth. We calculate the unpredicted component of house price growth as u it + u i,t−1 based on the residuals of each specification. Standard errors clustered at the MSA (at 17) level are in parentheses. *** significant at the 1 percent level, ** significant at the 5 percent level, and * significant at the 10 percent level. Notes: The estimates follow the baseline specification in columns (8) and (9) of Table 1 . Standard errors clustered at the MSA (at 17) level are in parentheses. *** significant at the 1 percent level, ** significant at the 5 percent level, and * significant at the 10 percent level.
[1] There are 18 birth-year cohorts.
[2] Owners (renters) live in 40 (34) different states. Notes: The dependent variable in columns (1)-(2) equals one if a child is enrolled in college at age 19 and has at least 12 years of education at that time. The dependent variable in columns (3)-(4) equals one if an individual completes college or obtains more education and is zero otherwise. The dependent variable in columns (5)-(6) equals one if an individual attends a college or university in the top quartile of the school rank distribution, and is zero otherwise. Regressions follow a linear probability model. Additional controls include age and age squared of the parent head of the household, and family size and family size squared for the parents. Standard errors clustered at the MSA (at 17) level are in parentheses. *** significant at the 1 percent level, ** significant at the 5 percent level, and * significant at the 10 percent level.
[1] There are 20 year of birth cohorts in columns (1)-(5) and 15 year of birth cohorts in column (6).
[2] Owners live in 34 states in columns (1) and (3) and 29 states in column (5). Renters live in 34 states in columns (2) and (4). . The dependent variable in columns (4)-(5) equals one if a child is enrolled in school at age 19 and has at least 12 years of education at that time.
The dependent variable in columns (6)-(7) equals one if an individual completes college or more education and is zero otherwise. The dependent variable in columns (8)-(9) equals one if an individual attends a college or university in the top quartile of the school rank distribution, and is zero otherwise. Additional controls for all columns include age and age squared of the parent head of the household, and family size and family size squared for the parents. Standard errors clustered at the MSA (at 17) level are in parentheses. *** significant at the 1 percent level, ** significant at the 5 percent level, and * significant at the 10 percent level.
[1] There are 20 birth-year cohorts in all columns except column (9) which has 15.
[2] Owners live in 41 states in column (1), 39 in columns (4) and (6), and 29 states in column (8). Renters live in 34 states in columns (2), (3), (5), and (7).
Appendices A Data Construction and Summary Statistics
Parent-Child Matching and the Final Matched Sample
In the 2007 PSID survey, there are about 6,000 respondents who are 25-65 years-old (we keep respondents from both the representative sample and the low-income sample). We are able to match 3,571 of these respondents to their parents. About 1,805 of these matches have information regarding the MSA they were living in at age 17. For 1,018 of them, those who were 17 years-old in the period 1979-1999, we can construct house appreciation measures when they were 17. Some additional observations are lost because of missing or invalid income or parental wealth records.
Data Matching
The PSID maintains Geocode Match Files that contain the identifiers necessary to link the main PSID data to other datasets that contain information on the characteristics of respondents' neighborhoods, metropolitan areas, or counties. These geocode data are highly sensitive, usually pinpoint the census tract in which families live, and are available only under a special contractual agreement with the PSID that is designed to protect the respondents' anonymity. Using these data, we identify the MSA children lived in during the year they turned 17 and merge the relevant MSA data on, among other things, house prices, unemployment, and income.
Income
The family income data we use are the sum of head of household's and any spouse's taxable income (earnings, asset income, net profit, and business income), transfer income, social security income, plus taxable income, transfer income, and social security income from other family members. To obtain children's earnings as adults we average reported family income for the 2005 and 2007 survey years. Reported income in these surveys covers the 2004 and 2006 calendar years, respectively. In addition, we ensure children are household heads in both 2005 and 2007, but include those children with only one year of available income data. The results are similar if only the children's 2006 income is used. Parent's family income is averaged over a five-year period centered around the year their child is 17 years-old to better capture their permanent income. For example, if a child turned 17 in 1988, we use his/her parent's income data for 1986 to 1990. Note, however, that for younger children the number of observations used to calculate average family income may be as low as three because the PSID becomes biennial after 1997. The median family income (in 2000 dollars) for the children (respondents) is roughly $48,000, and is about $20,000 higher for their parents. Parental income might appear high, but it is a five-year average, so transitory variations are attenuated. Family income is also calculated close to the income peak over the life cycle for most parents, while we observe their children's earnings at a younger age.
House Prices
MSA house price appreciation data come from the Federal Housing Finance Agency (FHFA). Since MSA-level house price indices from the FHFA start in the late 1970s we are able to include respondents who turned 17 years-old between 1979 and 1999 (the median year is 1990, and the respondents are 25-45 years old in 2007), and live in 134 different MSAs. We would like to include children who turned 17 years-old before 1979, but our estimation setup and the availability of MSA house price data prevent the inclusion of these additional children.
There is great variation in house price growth in our sample: two-year mean real growth is 3 percent, with a 10 percentage point standard deviation. The maximum real price decline over a two-year period is 28 percent and occurred in the Eugene-Springfield (Oregon) MSA in 1981, while the maximum appreciation, 39 percent, took place in the Boston (Massachusetts) MSA in 1986. We use the all-item-less-housing CPI to deflate house prices.
Parental Wealth
The PSID started collecting financial wealth data in 1984 at five-year intervals up to 1999 and biennially afterwards. These data are available as part of the so-called PSID wealth supplements. We use the observation of parents' nonhousing wealth (wealth excluding housing equity) closest to, and if possible before, the year their respondent child turns 17. We prefer to use a parent's nonhousing wealth before their child turns 17 since nonhousing wealth may appear low when using a forward observation if parents have already paid for college with nonhousing-related assets. However, for children who turn 17 years-old before 1984 (about 18 percent of the sample), using prior wealth data for their parents is not possible, so we use their parents' 1984 wealth information instead. Our results are similar when we omit these parent/child pairs from our analysis. Mean and median nonhousing wealth (2000 dollars) are approximately $190,000 and $37,000, respectively.
We also include parents' self-reported home values in some specifications as a proxy for housing wealth. Home values are reported by homeowners in every survey year and we use an average over a five-year period centered around the year the child turns 17, although the results are similar using one-year house values. Average and median home values in our sample are about $164,500 and $99,000 (2000 dollars), respectively.
Local Area Unemployment and Income Data
We collect MSA-level data on unemployment rates from the Bureau of Labor Statistics in the year the respondent turned 17 to control for local economic conditions at the time most college decisions occur. In order not to lose too many observations, we supplement missing MSA-level unemployment rates with county-level data, if available, or statelevel data. Otherwise, roughly 20 percent of our parent-child pairs would be lost. The average unemployment rate the year respondents turn 17 is 6.2 percent, with a standard deviation of roughly 2 percentage points. To control for economic conditions at the time children's earnings are measured, we also collect unemployment rates in the MSA where the respondent lived in 2006, and supply missing values analogously. The average unemployment rate in 2006 is 4.6 percent with a standard deviation of one percentage point. We also include income growth in the MSA where the respondent lived in 2006; these data come from the Bureau of Economic Analysis (any missing values are replaced with the applicable state-level income growth data). Average income growth in 2006 is 4 percent with a standard deviation of two percentage points.
Local Area Homeownership and House Values
We obtain homeownership information at the census tract level using data from the decennial U.S. census. Among the 1980, 1990, and 2000 censuses we use the data from the closest census year to the year a child turned 17, and classify parents' housing tenure status as follows: a parent is an atypical owner if he/she owns a house in a renter-dominated census tract (a tract where the homeownership rate is below the 25th percentile of homeownership rates across all U.S. Census tracts). Similarly, a parent is an atypical renter if the parent rents in an owner-dominated tract (a tract where the homeownership rate is above the 75th percentile of homeownership rates across tracts). About 5 percent of parents in our sample are renters in owner-dominated tracts and 10 percent are owners in renter-dominated tracts.
We also obtain median home values at the census tract level. Starting with the closest census year to the year the child turns 15, we use house price indices at the MSAlevel to project median home values to the exact year the child turned 15. If census tract identifiers are not available in the PSID, we use the median MSA-level home value instead. The average median home value across census tracts is $132,566, with a standard deviation of $91,183. We use age 15 instead of age 17 because this variable is used to construct exogenous changes in home values, and age 15 is the initial point.
Additional Summary Statistics
Further summary statistics, using the PSID family (household) weights, are reported in Table A .1. When the respondent children's income is measured, their ages range from 25 to 45 years (the median age is 35). The median family size for children is two, 49 percent are homeowners, 69 percent are males, 18 percent are black, 38 percent are married, 35 percent have at least a college degree, and on average they have about 14 years of completed education. In the PSID, the head of the household is always the adult male living in the residence unless there is no male present or he is incapacitated. In addition, heads of households who are black include those individuals who identify as biracial. As a result, the percentage of black respondents in our sample is slightly higher than in U.S. population statistics. Parents' age when children were 17 years-old ranges from 32-65 years old (the median age is 44), parental family size is four, and 77 percent of parents are homeowners when their children are 17.
Constructing School Rank Data
Recently, the PSID released data on the post-secondary school attended (if any) by the household head (and spouse). These data are available under a confidential and restricted data agreement with the PSID and include the necessary identifiers to link the schools to relevant educational statistics from Integrated Post-Secondary Education System (IPEDS) and other sources. From 1975 to 1985 these data were asked of any head/spouse that attended at least some college, while from 1986 onward college information was collected only for those individuals that completed college. Additional information about these data can be found at http://simba.isr.umich.edu/restricted/ docs/NationalCenterEducation/ipeds75_11intro.pdf.
To generate the school rank variable, we collected institution-level 25th and the 75th percentile scores for SAT I Verbal and SAT I Math tests from IPEDS for the survey year 2001. The final rank variable is based on the average of three slightly different approaches for measuring school rank. The first measure was constructed using only the verbal SAT exam scores. In particular, the 25th and 75th percentile scores from each institution are added together and then sorted from highest to lowest with the school with the highest value getting a rank of one and so on. Ties are broken based on the school's ratio of the 75th percentile score to the 25th percentile score. The second measure of school rank adds the 25th and 75th percentiles of both the math and verbal SAT scores by school and orders them from highest to lowest and assigns ranks accordingly. Ties are again broken using the ratio of scores-in this case the ratio of the sum of the 25th percentile scores to the sum of the 75th percentile scores. The final rank measure is constructed using only the 75th percentile of the verbal and math scores for each school. The institution with the largest sum of the 75th percentile scores received the highest rank and so on, and if two institutions had the same sum, the tie was broken based on the ratio used for breaking ties in the second ranking approach. We obtained the final rank for each institution by averaging the three scores, ordering them from lowest to highest, and assigning the appropriate rank.
Using this procedure, the top-ten ranked schools from high to low are the California Institute of Technology, Harvard University, Massachusetts Institute of Technology, Swarthmore College, Stanford University, Harvey Mudd College, Princeton University, Pomona College, Dartmouth College, and Amherst College. These top schools are consistent with the top schools in closely followed U.S. college rankings such as those from U.S. News and World Report. Indeed, the correlation between our rank measure and that of U.S News is between 0.8 and 0.9. U.S News ranks colleges versus universities separately. These correlations are calculated based on matching the institutions in our sample to those available in the respective U.S News rankings. Our approach allows us to rank more schools than are followed by U.S News. These results suggest that our school ranking approach is reasonable. Source: Authors calculations using rent data from REIS and housing price data from FHFA.
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C Controlling for Selection into Homeownership
As noted in the main paper there is a potential concern that parents choose to be homeowners because they anticipate that house prices in their area will appreciate and they want to use housing equity to finance their children's post-secondary education. Such a situation is potentially an issue because it suggests that it is the parents' choice of homeownership that impacts their children's earnings and not house price growth during their children's teenage years. It is hard to imagine, however, that some parents are better at predicting house prices than others and that perfect knowledge of these future gains is why they decide to become homeowners. Still, we test the robustness of our results to potential selection into homeownership using a two-step Heckman-selection estimator.
We use the percent of owners in a given census tract to predict whether households settle there as owners or renters. Neighborhoods with high homeownership rates are likely more attractive to households wanting to purchase a home than are neighborhoods that are predominantly occupied by renters. With more homeowners in the area there are less moral hazard issues regarding property upkeep, which likely leads to higher quality and better maintained neighborhoods-factors that in turn help to both boost and maintain property values.
The bottom part of Table C .1 reports estimates from the first stage. The percent of owners in a census tract is a strong predictor of whether someone living there is an owner or a renter. In addition, after controlling for potential selection issues, the estimates of the relationship between house price growth and children's earnings adults are very similar to our baseline findings-if not slightly larger in absolute value (top portion of Table C.1). Also, we cannot reject the null hypothesis that there is no sample selectivity issue (λ = 0). Overall, these results suggest that our main findings are not driven by parents' selection into homeownership. Notes: Controls as reported plus age and age squared of the parent head, and family size and family size squared for the parents. *** significant at the 1-percent level, ** significant at the 5-percent level, and * significant at the 10-percent level.
D Intergenerational Mobility
It is also possible to examine the impact of house price growth on children's future outcomes through the lens of intergenerational mobility and so-called transition matrices, which are simple cross-tabulations of parents' and children's economic status after their status has been ranked into a finite number of groups. The elements of a transition matrix measure the probability of a child's economic position conditional on his/her parent's position. We construct a series of transition matrices to explore how house price fluctuations impact children's earnings relative to their parents' earnings. Since our sample size is small, we divide parents and children into quartiles of their respective income distributions. Given that parents and children are observed at different stages of the life cycle in our data, we first regress log family income on second-degree polynomials for age and family size (separately for parents and children) and classify children and parents into four quartiles based on the residuals from these regressions. Income quartiles for both parents and children are calculated by pooling renters and owners together and using the PSID family weights. There are more parent-renters in the lowest parental income quartile (60 percent of renters versus 23 percent of owners) and more parent-owners in the top parental income quartile than renters (27 percent versus 10 percent, respectively). The results are similar if we instead calculate renter-specific and owner-specific income quartiles.
The results are reported below in Table D.1 for homeowners and Table D .2 for renters. The diagonal elements in a given matrix measure the probability of a child being in the same income quartile as his/her parent(s). Interpreting the off-diagonal elements of the matrices is similar. For example, the second entry in the first row of a given matrix reports the probability of a child being in the second quartile of the income distribution conditional on his/her parent being in the bottom quartile and so on. The standard errors for these conditional probabilities are shown in parentheses and calculated using the following formula:σ
where p jk is the probability of a household starting in position j and ending up in position k, and n j is the number of households in position j. In our case, n j is the number of parents who are in a given quartile of the income distribution, and p jk is the probability of a child ending up in a given part of the earnings distribution conditional on the position of their parents when they were age 17. For additional details on this approach for calculating standard errors see http://fedc.wiwi.hu-berlin.de/xplore/tutorials/ xfghtmlnode32.html.
Since we are interested in the effect of house price growth on intergenerational mobility, we report transition matrices after splitting the sample based on whether house price growth was above or below the national average when the children were 17 years-old. We use relative house prices because the cross-tabulations do not control for state-of-residence or birth-year effects. The top panel in Table D .1 shows the transition matrix for the full sample of homeowners, the middle panel shows parent/child pairs with house price growth above the national average, and the bottom panel shows households with below average house price growth.
As has been extensively documented, the persistence of economic status is greatest for the top and the bottom income quartiles (see, for example, Zimmerman, 1992). Our full sample results are consistent with this pattern. Children with parents in the bottom income quartile have a 42.5 percent probability of being in the bottom income quartile themselves as adults. Similarly, children with parents in the top income quartile have a 40.5 percent probability of being in the top income quartile themselves. The probability of children remaining in the second or third quartiles is lower-28 percent and 35.4 percent respectively.
The split between households that experience favorable versus unfavorable house price changes yields some interesting results. In particular, the probability of children ending up in the highest income quartile is lower for all parent income quartiles when house price growth is below the national average than when growth is above the national average. That is, children who at age 17 reside in MSAs that experience good house price growth have a 44.3 percent probability of remaining in the top income quartile conditional on their parents being in the top income quartile as compared to only a 35.7 percent probability for similar children who at age 17 live in areas that experience below average house price growth. This difference across income groups is statistically significant (tstatistic 6.1). This inference is based on a difference-of-means test with unequal variance. There are 28 degrees of freedom. The result is especially interesting given that overall the children of high-income parents, other things equal, are more likely to attend college than the children of lower-income parents so there appears to be a differential earnings effect based on house price fluctuations. The probability of children ending up in the lowest income quartile is also greater in the below-average house price growth sample, particularly for those children with parents outside the lowest income quartile.
Unlike the sample of homeowners, house price growth does not appear to have a consistent influence on economic mobility for the sample of renters. Children living in areas of above average house price growth are slightly more likely to remain at the top of the income distribution than similar children living in areas of lower than average house price growth, conditional on their renter parents being in the top half of the income distribution. In contrast, children whose renter parents start in the first or second income quartiles are more likely to move to the top of the income distribution if they live in areas where house price growth was below average. A similarly varied pattern emerges when considering children's downward mobility conditional on house price exposure. Since the great majority of renter parents are in the two bottom income quartiles, if anything these tabulations point to increased mobility for the children of renters' parents when house prices decline. Using a simple trace index of mobility, we confirm that mobility does indeed increase for renters in periods of house price declines relative to periods of house price increases (0.889 vs. 0.9813). A trace index of mobility is defined as m = (k − trace(P ))/(k − 1), where P is the transition matrix and k is the number of classes. Since the trace of a (square) matrix is the sum of its diagonal elements, zero mobility would imply m = 0, while perfect mobility would imply m = 1. For owners, the trace measure does not vary much over periods of appreciation and depreciation (0.848 vs. 0.846).
Although these cross-tabulation results are only suggestive given the small sample sizes, they nevertheless are consistent with the idea that intergenerational income mobility is likely affected by changes in house prices. The patterns are also qualitatively the same if we use our relative income measure (income less MSA-level income per capita) instead of our baseline absolute income measure. 
